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Pyelonephritis in the dog generally reflects ascending microbial infection from the lower urinary tract, with resultant inflammation of the renal pelvis and parenchyma. Canine renal infection may also occur subsequent to hematogenous deposition of organisms (embolic suppurative nephritis). These conditions usually involve a bacterial etiology, and a range of organisms of intestinal or cutaneous origin have been i m p l i~a t e d .~ Fungal infection of the caninc kidney is reported as part of disseminated disease involving a variety of species such as Aspergillus spp.,' Ctyp1ococcus spp.."' or Cundidu spp.' In these cases, there may be hematogenous spread of fungal spores, resulting in the formation of multifocal fungal granulomas in renal tissue.h The present report dcscribes an unusual presentation of canine fungal pyelonephritis-an extensive, unilateral, granulomatous disease with local extension but no cvidencc of systemic dissemination.
A 6-year-old spayed female Newfoundland dog was referred for investigation of intermittent abdominal pain, anorexia, pyrexia, and polydypsia/polyuria of 1 1 months duration. Clinical and abdominal radiographic examination revealed no abnormalities other than a large mass in the craniodorsal abdomen in the region of the right kidney. Hematologic results revealed anemia (hematocrit 28.9%, erythrocytes = 4.46 x 1012/liter, hemoglobin = 10.1 &dl). with anisocytosis and microcytosis. The total and differential white blood cell counts were normal. Blood and urine biochemical results were unremarkable apart from a hyperglobulinemia (58.3 &liter) and mild proteinuria (145.1 mg%). A needle biopsy (Tru-cut; Travenol, Deerfield, Illinois) of the abdominal mass yielded only mixed fibrous and inflammatory tissue and was considered inconclusive. An exploratory laparotomy revealed a large mass in the caudal pole of the right kidney that extended into the ventral lumbar musculature and involved small intestine, pancreas, and local lymph nodes. The lesion was considered inoperable, and because macroscopically the mass appeared malignant, the dog was euthanatized while still anesthetized.
A complete postmortem examination of all major viscera was performed. The only gross abnormalities were associated with the right kidney and pararenal tissues. This kidney was markedly enlarged and appeared spherical (1 5 x 10 x 10 cm), with a residual cranial polc of cystically dilated renal tissue (Fig. I ). The precise origin of the right ureter could not be determined. The left kidney, urcter, bladder, and urethra were normal. On cut surface, the appearance of the mass was mottled white to red-gray with flecks and stranded fibrotic areas, and sections felt gritty. There was a small central necrotic focus. The kidney was firmly attached to the dorsolateral abdominal wall, and dissection revealed infiltration of similar pale, gritty material extending through the peritoneum along the planes of the paravertebral and abdominal musculature. There was no overlying cutaneous abnormality. The medial surface of the kidney was tightly adhered to the mesentery, a loop of anterior duodenum, and associated pancreas and pancreaticoduodcnal lymph nodes. The adherent duodenum was not compromised and had normal mucosal surface. The pancreaticoduodenal lymph nodes were enlarged but retained distinct corticomedullary differentiation.
The affected right kidney was sectioned such that one edge of identifiable renal tissue and the adjacent mass was included. The renal tissue consisted of residual glomeruli and atrophic tubular structures within a dense connective tissue matrix. Prominent multifocal mixed mononuclear inflammatory aggregates were present within this stroma; some appeared as discrete nodular foci. A thick band of dense fibrovascular connective tissue separated this stromal area from the region occupied by the mass. The mass itself had a variable appearance. There was a stromal component of bundles and cords of spindle cells, which formed an interconnected network. Occasional residual glomerular and tubular structures were noted. The intervening tissue was heavily infiltrated by sheets of neutrophils, extensively vacuolated macrophages, and a few lymphoid cells (Fig. 2) . The most striking feature of the section was the presence of large irregular structures in the midst of these inflammatory populations. These were delineated by pallisading epithelioid macrophages with a central, indistinct latticelike structure. Gomori's methanamine silver staining revealed dense mycelial mats of branching septate fungal hyphae with occasional terminal globose heads (Fig. 3 ) .
A section of left kidney had a mild multifocal (usually periglomerular) interstitial mixed infiltrate of mononuclear cells. There was no evidence of fungal dissemination in sections oflung, liver, or duodenum. Sections ofthe pancreaticoduodenal lymph nodes had marked reactive hyperplasia with prominent secondary follicle formation and medullary sinus aggregates of plasma cells. These nodes were also congested with large numbers of hemosiderin-laden macrophages in medullary sinuses.
The gross and microscopic findings in this case were consistent with those of unilateral renal fungal infection with associated extensive granulomatous inflammation. This process had spread locally, particularly in a dorsal direction, to infiltrate the paravertebral musculature. The localized nature of the infection suggests an ascending rather than hematogenous pathogenesis. However, clinical and radiographic examinations and urinalysis failed to confirm such a pathogenesis. An alternative etiology suggested by the involvement of the extra-abdominal musculature was a tracking infection secondary to foreign body (e.g., grass seed) penetration. However, there was no evidence of recent or prior cutaneous or superficial muscle pathologic involvement in the overlying area, and n o foreign body was identified on gross or microscopic examination.
A feature of the granulomatous inflammation induced by this fungus was the presence of prominent vacuolated macrophages. This cytoplasmic vacuolation most likely reflected the presence of lipid similar to that contained within the "foam cells," which are recognized in human xanthogranulomatous pyelonephritis of bacterial e t i~l o g y .~
The specific fungal agent in the present case was not identified by culture;
however, the size and branching septate nature of the fungus were suggestive of Fusarium spp. Fungi have been successfully identified by immunohistochemical examination of tissues from humans,' cattle,5 and dogs.' Tissue from the pres- Although there are a number of agents that readily induce rhabdomyosarcomas in rats.' spontaneous rhabdomyosarcomas are rare tumors in this species, and the age of affected rats is given in only a few cases.' I n This is a report on a rhabdomyosarcoma identified in a 9-week-old rat.
Following detection ofan abdominal wall mass in a 9-weekold male Sprague-Dawley rat (Crl:CD@(SD) BR) 3 days after receipt from the supplier (Charles River Laboratories, Raleigh, NC), the rat was euthanatized and necropsied. The 
